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Study on fatigue damage mechanism of lonic Polymer Metal (IPMC) actuator

Omiya, Masaki
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___ An_ionic polymer-metal composite (IPMC) actuator undergoes a large bending motion
when a low electric field is applied across its thickness. IPMC actuators are thus promising for a wide

range of apﬁlications: However, basic understanding of long-term durability under AC voltage has not been
revealed. Therefore, in this project, we aimed to evaluate the deformation properties of IPMC actuator

under long-term AC voltage. To evaluate deformation properties, tip displacement and the voltage between
both electrodes were measured. Additionally, by the AC impedance measurement, three electric factors that
could cause the change of deformation properties were examined. It is concluded that there are three
degradation mechanism for the long-term motion of IPMC actuator; ion migration in Nafion membrane,
mechanical damage on electrodes, and chemical reaction on electrodes.
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